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$P_{\text{ }}(\cos\theta_{0})=0$ , (2)



















$\nabla^{2}\Phi=0$ , $\nabla^{2}\chi=0$ , in 1 (3)
$\nabla^{2}\Phi=0$ , in 2(4)
1 2
$(Fig. 4)$
$\frac{\partial\chi}{\partial s}=0$ , (5)
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$\frac{\partial\Phi_{1}}{\partial n}=\frac{\partial\Phi_{2}}{\partial n}$ (6)
$p[ \frac{\partial\Phi}{\partial t}+\frac{1}{2}(grad\Phi_{1})_{\partial t}^{2\underline{\partial}\Phi}-\simeq-\frac{1}{2}(grad\Phi_{2})^{2}]$
$- \frac{T_{s}}{R}+\frac{1}{2}(\frac{\partial\chi}{\partial n})^{2}=K$ , (7)
$\frac{\partial\tilde{X}}{\partial t}=\overline{n}^{\star}\frac{\partial\Phi}{\partial n}+\dot{\vec{t}}\frac{1}{2}(\frac{\partial\Phi_{1}}{\partial s}+\frac{\partial\Phi_{2}}{\partial s})$ (8)
$p$ $T_{s}$ $R$
2 $\vec{X},\overline{\acute{n}},$ $arrow t$
$n,$ $s$
$a\backslash$ V $E_{0}$
$\overline{x}^{*}/aarrow\overline{\dot{x}},$ $t/(a/V)arrow t$ , $\dot{\tilde{v}}/Varrow\tilde{v}$ , $\Phi/Vaarrow\Phi$ ,




$\nabla^{2}\Phi=0$ , $\nabla^{2}\chi=0$ , in 1 (10)
$\nabla^{2}\Phi=0$ , in 2(11)
$\frac{\partial\chi}{\partial s}=0$ , (12)
$\frac{\partial\Phi_{1}}{\partial n}=\frac{\partial\Phi_{2}}{\partial n}$ (13)
$\frac{\partial\Phi}{\partial t}\perp+\frac{1}{2}(grad\Phi_{1})^{2}-\frac{\partial\Phi}{\partial t}Z-\frac{1}{2}(grad\Phi_{2})^{2}$
$- \frac{T_{s}}{R}+\frac{1}{2}(\frac{\partial\chi}{\partial n})^{2}=K$ , (14)









I 1 I, I
I 2 $(Fig. 5)$
:
$\int\int u^{l^{l}}v’-v^{\iota’}=\oint_{I}(u’\frac{\partial v’}{\partial n}-v^{l}\frac{\partial u’}{\partial n^{l}})ds’$ , (18)
$fJ_{D}(u’ \nabla^{\prime_{2}}v^{l}-v_{\nabla^{2}}^{l’}u’)d^{2}\vec{x}’=-l_{I}(u^{l}\frac{\partial v’}{\partial n’}-v’\frac{\partial u’}{\partial n})ds^{l}$












$- \int\frac{\partial}{\partial n’}\chi(s’)F(s^{l}, s)ds^{l}=0$ , (20)
$\frac{1}{2}\Phi_{1}(s)+f\Phi_{1}(s^{l})\frac{\partial}{\partial n’}F(s’, s)ds^{l}$




$+ \int\frac{\partial}{\partial n^{l}}\Phi_{2}(s^{l})F(s’, s)ds^{l}=0$ , (22)
$\Phi_{1}(s)$ \Phi 1 $\partial F$
$(s’, s)/\partial n^{l}$
:
$\Phi_{+}=\frac{1}{2}(\Phi_{1}+\Phi_{2})$ , $\Phi_{-}=\Phi_{1}-\Phi_{2}$ , (23)
(12) $\sim(15)$ ( (12)
$\chi=0)$
$\int\frac{\partial\chi’}{\partial n^{l}}F(s^{l}, s)ds’=0$ , (24)
$\frac{D\Phi_{-}}{Dt}+T_{s}\overline{\acute{n}}\cdot\frac{\partial\overline{t}’}{\partial x}+\frac{1}{2}(\frac{\partial\chi}{\partial n})^{2}=K$, (25)
$\Phi_{+}(s)+\int\Phi_{-}(s’)\frac{\partial}{\partial n^{l}}F(s’, s)ds^{l^{\backslash }}=0$, (26)
$f \frac{\partial}{\partial n^{l}}\Phi_{+}(s’)F(s’, s)ds’-\frac{1}{4}\Phi_{-}(s)+f\Phi_{-}(s’)$
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$\int\frac{\partial}{\partial n’}F(s’, s’’)\frac{\partial}{\partial n^{ll}}F(s’’, s)ds’’ds’=0$ , (27)
$\frac{\partial\vec{X}}{\partial t}=\tilde{n}\frac{\partial\Phi_{+}}{\partial n}+t\frac{\partial\Phi+}{\partial s}\sim$ , (28)
\partial \chi /\partial n, $\Phi_{+},$ $\Phi_{-},$ $\partial\Phi_{+}/\partial n$
:
$\overline{\acute{x}}=\overline{X}(s,t)=(X_{1}(s,t),X_{2}(s, t))$ (29)
$i^{-}(s,t)= \frac{\partial\overline{\acute{X}}}{\partial s}=(\frac{\partial X_{1}}{\partial s}, \frac{\partial X_{2}}{\partial s})$ , (30)
$\vec{n}(s,t)=(\frac{\partial X_{2}}{\partial s}, -\frac{\partial X_{1}}{\partial s})$ , (31)





$\chi=\frac{Q}{2\pi}\log r$, $E_{r}= \frac{\partial\chi}{\partial r}=\frac{Q}{2\pi r}$ , (33)
$r$
$a$
$E_{0}= \frac{Q}{2\pi a}$ (34)
$\frac{1}{2}\epsilon E_{0}^{2}=\frac{1}{2}\rho V^{2}$ $V=\sqrt{\epsilon/\rho}E_{0}$
$a,$ $V,$ $E_{0}$
1
1 $\theta$ $(Fig. 6)$ :
$X_{1}(\theta,t)=(1+\delta r(\theta, t))\cos\theta-\delta\theta(\theta,t)\sin\theta$ , (35)
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$X_{2}(’\theta, t)=\delta\theta(\theta, t)\cos\theta+(1+\delta r(\theta,t))\sin\theta$ . (36)
$\dot{\vec{t}}(\theta, t)=\frac{1}{S}[(-a_{1}\sin\theta+a_{2}\cos\theta)\dot{\vec{e}}_{1}+(a_{1}\cos\theta$
$+a_{2}+a_{2}$ sm $\theta$ ) $e_{2}arrow$], (37)
$\vec{n}(\theta, t)=\frac{1}{S}[(a_{1}\cos\theta+a_{2}\sin\theta)\overline{e}_{1}^{*}+(a_{1}\sin\theta$
$+a_{2}-a_{2}\cos\theta)\overline{e}_{2}’]$ , (38)
$a_{1}( \theta, t)=1+\delta r(\theta, t)+\frac{\partial}{\partial\theta}\delta\theta(\theta,t)$, (39)






$\int\frac{\partial\chi^{l}}{\partial n’}F(\theta’, \theta)S(\theta’)d\theta’=0$ , (42)
$\frac{D\Phi_{-}}{Dt}+T_{s}\overline{\acute{n}}\cdot\frac{\partial\overline{t}’}{\partial s}+\frac{1}{2}(\frac{\partial\chi}{\partial n})^{2}=K$, (43)
$\Phi_{+}(\theta)+\int\Phi_{-}(\theta’)\frac{\partial}{\partial n^{l}}F(\theta^{l}, \theta)S(\theta^{l})d\theta’=0$ , (44)
$f \frac{\partial}{\partial n’}\Phi_{+}(\theta’)S(\theta’)F(\theta^{l}, \theta)d\theta^{l}-\frac{1}{4}\Phi_{-}(\theta)+f\Phi_{-}(\theta’)$
$\int\frac{\partial}{\partial n^{l}}F(\theta^{l},\theta’’)\frac{\partial}{\partial n}F(\theta’’, \theta)S(\theta’’)d\theta’’S(\theta’)d\theta’=0$ , (45)
$\frac{\partial\overline{\dot{X}}}{\partial t}(\theta,t)=\dot{\vec{n}}\frac{\partial\Phi_{+}}{\partial n}+t\frac{\partial\Phi+}{\partial s}arrow$ , (46)
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$r=1+\delta r$ , $\delta\theta=0$ ,
$\chi=\log r+\delta\chi$ , $\Phi_{+}=\delta\Phi_{+}$ , $\Phi_{-}=\delta\Phi_{-}$ ,
$\delta r=\delta\hat{r}e^{\sigma t+im\theta}$ , etc. (47)
(42) $\sim(46)$
$\delta r+I_{m}\delta\chi=0-$ , (48)





$\sigma\delta r-\delta\Phi_{n}=0$ , (52)
$\sigma^{2}=-\frac{1}{2I_{m}}[-\frac{1}{I_{m}}-1-T_{s}(m^{2}-1)]$ , (53)
$I_{m}= \frac{1}{2\pi}\int_{0}^{2\pi}\cos m\varphi\log(1-\cos\varphi)]$ , (54)
(10) (11)
(12) $\sim(14)$
$\frac{DF}{Dt}=0$ , $F=r-(1+\delta r)$ , (55)
$\chi=\log r+\delta\chi$ , $\Phi_{1}=\delta\Phi_{1}$ , $\Phi_{2}=\delta\Phi_{2}$ ,
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Fig.2. $A:Oil/water$ interface.Three successive frames (1.6 msec.
$e_{b)jetforms;(c,.)subsequentco11_{nterfacewheninitia1vo1um^{6}e^{;}}^{sec.(a)Beforejetinjection_{o}}}n^{posures)atinterva1sof1/64}x_{egtivephoto)B:Oi1/wateri^{apse.Broken1inesat98}}$.
was in excess of requirement for 49.3 cone, (a)Before jet forms;




$\nabla^{2}\Phi=0$ , $\nabla^{2}\chi=0$ , in 1
!7
243
Fig.5.
Fig 6.
